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Profiles of US and CT imaging features
with a high probability of appendicitis
Abstract Objectives: To identifyand
evaluate profilesofUSandCT features
associated with acute appendicitis.
Methods: Consecutive patients pre-
senting with acute abdominal pain at
theemergencydepartment wereinvited
to participate in this study. All patients
underwent US and CT. Imaging fea-
tures known to be associated with
appendicitis, and an imaging diagnosis
were prospectively recorded by two
independent radiologists. A final diag-
nosis was assigned after 6 months.
Associations between appendiceal im-
aging features and a final diagnosis of
appendicitis were evaluated with
logistic regression analysis. Results:
Appendicitis was assigned to 284 of
942 evaluated patients (30%). All
evaluated features were associated with
appendicitis. Imaging profiles were
created after multivariable logistic re-
gression analysis. Of 147 patients with
a thickened appendix, local transducer
tenderness and peri-appendiceal fat
infiltration on US, 139 (95%) had
appendicitis. On CT, 119 patients in
whom the appendix was completely
visualised, thickened, with peri-
appendiceal fat infiltration and appen-
diceal enhancement, 114 had a final
diagnosis of appendicitis (96%). When
at least two of these essential features
were present on US or CT, sensitivity
was 92% (95% CI 89–96%) and 96%
(95% CI 93–98%), respectively.
Conclusion: Most patients with ap-
pendicitis can be categorised within a
few imaging profiles on US and CT.
When two of the essential features are
present the diagnosis of appendicitis
can be made accurately.
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Introduction
Acute appendicitis is common in patients visiting the
emergency department (ED). The lifetime risk of develop-
ing acute appendicitis is approximately 7–10% [1]. Ultra-
sound (US) and computed tomography (CT) are widely
used in the diagnostic work-up of ED patients clinically
suspected of having acute appendicitis and the use of
imaging has increased substantially in these patients over
the last few decades [2–4]. This increase is supported by
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meta-analysis of head-to-head comparisons of US and
CT in patients with suspected appendicitis reported
summary sensitivity estimates of 78% for US and 91%
for CT [5].
Although a more widespread use of imaging has led to a
decline in negative appendectomy rates, the accuracy of
imaging can be improved even further [3, 6]. The accuracy
of US and CTis influenced by the radiologists who evaluate
diagnostic imaging of the acute abdomen in daily practice.
These radiologists arrive at their imaging diagnosis based on
a set of imaging features described in the literature as criteria
for the diagnosis appendicitis, but without exact knowledge
of the diagnostic accuracy of specific combinations of such
features. These features consist of an increased appendiceal
diameter, appendiceal wall thickening, peri-appendiceal fat
infiltration, peri-appendiceal free fluid and the presence of
an appendicolith. For US, one can add local transducer
tenderness and non-compressibility of the appendix and
surrounding fat.If all these featuresare present the diagnosis
ofappendicitiscanbemade easilyatimaging. Inmostcases,
however, the diagnosis is less clear.
Sofar,theresearchreportedintheliteraturehasfocusedon
theevaluationoftheaccuracyofsinglefeaturesfordetecting
appendicitis in patients who are clinically suspected of
having appendicitis at the ED [2, 7]. In practice, the features
do not occur in isolation, and it makes sense to evaluate a
combination of features. Knowing the accuracy of such
combinations of imaging features may further improve the
value of imaging in patients with suspected appendicitis.
The purpose of this study was twofold: first, to evaluate,
in isolation, US and CT imaging features presumably
associated with appendicitis in unselected patients present-
ing with acute abdominal pain at the emergency department;
second, to identify profiles of US and CT features that can
help in detecting appendicitis with high diagnostic accuracy.
In addition, we compared the actual weights of these
imaging features with the weights assigned to these features
by the radiologists evaluating the CT and US images.
Materials and methods
Patients
We invited consecutive patients with acute abdominal pain
f o rm o r et h a n2ha n dl e s st h a n5d a y sw h op r e s e n t e da tt h e
emergencydepartment(ED)intwouniversityandfour(large)
teaching hospitals [8, 9] to participate in this study. Patients
discharged from the ED bythe treating physicianwithoutany
diagnostic imaging (plain radiographs, US or CT), patients
under 18 years, pregnant women, patients with a blunt or
penetrating trauma as well as patients in haemorrhagic shock
caused by a gastrointestinal bleeding or acute abdominal
aneurysm were not eligible for this study. Eligible patients
were asked to provide written informed consent.
Because the study presented within this paper is a sub-
analysis of a study which evaluates the additional value of
imaging on top of clinical evaluation in patients presenting
with acute abdominal pain at the emergency department
[9], all consenting patients underwent a standardised
diagnostic protocol, consisting of clinical evaluation, plain
supine abdominal and upright chest radiography, abdominal
ultrasound and abdominal CT. This study had been
approvedby the InstitutionalReviewBoards ofparticipating
hospitals.
Image evaluation
All patients underwent ultrasound and computed tomogra-
phy within a few hours of presentation at the ED. US and
CT were independently evaluated by two different
observers blinded to all other imaging findings obtained
during the diagnostic work-up. After hours, when only one
radiologist or radiological resident was present, US and CT
were usually evaluated by the same observer. In these
cases, the CT examination was re-evaluated the next
morning by a radiologist, blinded to the results of the US
evaluation of the same patient and all other patient data
obtained in the diagnostic work-up.
Ultrasound
A general abdominal survey was performed with US. To
standardise the US examination, the results were recorded
on a digital case record form; the following potential
appendiceal abnormalities on imaging were evaluated:
could the appendix be completely visualised (meaning
visualised from the base to the tip of the appendix), was
there local transducer tenderness, a thickened appendix
(diameter greater than 6 mm), a compressible appendix, an
appendicolith, an intact layered wall structure, fat infiltra-
tion adjacent to the appendix or was there free fluid
adjacent to the appendix? All observers recorded their US
diagnosis, and if applicable, two differential diagnoses.
Computed tomography
CT protocols for the different CT systems in this multi-
centre study were based on the following: effective mAs
165, 120 kV, (4×) 2.5-mm collimation, (4×) 3-mm slice
width and 0.5-s rotation time, and 125 ml intravenous
iodinated contrast at 3 ml/s after a 60-s delay; no oral or
rectal contrast agents were used. Only patients with known
renal failure underwent un-enhanced CT.
CT images were evaluated in the same standardised
manner as the US examinations, and characteristics were
assessed and recorded on a digital case record form.
Potential appendiceal abnormalities on CT were: incom-
1658plete visualisation of the appendix (e.g. tip of the appendix
not visualised), thickening of the appendix (diameter
greater than 6 mm), visualisation of an appendicolith,
increased appendiceal enhancement, fat infiltration adja-
cent to the appendix and free fluid adjacent to the appendix.
A final CT diagnosis and, if applicable, two differential
diagnoses were recorded.
Final diagnosis
An independent expert panel assigned a final diagnosis
after 6 months [8, 9]. This expert panel consisted of two
experienced gastrointestinal surgeons and an experienced
abdominal radiologist, none of whom had been involved in
the work-up or management of included patients. The
panel members evaluated all available data for each patient,
including follow-up of at least 6 months. If there was no
consensus on diagnoses after individual evaluation, con-
sensus was reached in a group discussion. The final
diagnosis was set after at least 6 months based on all
available clinical, laboratory, imaging, surgical, patholog-
ical and outcome data. For definite appendicitis the final
diagnosis was mostly based on initially obtained surgery
and histopathology reports.
Analysis
The final diagnosis was used as the reference standard in
estimating the accuracy of imaging features, both for US and
for CT. For each imaging feature we calculated the
corresponding diagnostic odds ratio using univariate logistic
regression analysis. An odds ratio of 1 indicates no associ-
ation, with higher ratios pointing to stronger associations.
Multivariate logistic regression analysis was used to
evaluate the diagnostic accuracy association of a combina-
tion of features, conditional on the presence or absence of
other features and their contribution. All features with a
significant odds ratio in the first univariate analysis were
included in this multivariate analysis. We then used a
backward elimination strategy, removing variables with a
negligible contribution to the multivariate model, based on
the final diagnosis, to arrive at the most parsimonious
model. We will refer to the features in the final US and the
final CT model as essential imaging features. Both for
inclusion and exclusion the significance level was set at
0.05.
We also used logistic regression analysis to evaluate the
weights implicitly assigned to the imaging features by the
radiologists in their imaging diagnosis. Here, not the final
diagnosis, but an imaging diagnosis of appendicitis was
used as the outcome variable. By comparing the relative
weights we were able to evaluate whether specific features
were overvalued or undervalued by the radiologists.
Differences between the weight assigned by the radiologist
and the actual weight were evaluated and tested for
significance using the z-test statistic.
Based on the sets of essential features in the final US and
CT models, we developed imaging profiles. These imaging
profiles were defined as combinations of the essential
imaging features that are either absent or present. For each
profile, we counted the number of patients with that profile
and the proportion of patients with that profile who had a
final diagnosis of appendicitis. All analyses were per-
formed using SPSS 15.0.1 statistics (SPSS Inc. Chicago,
IL, USA).
Results
Patients
Between March 2005 and November 2006, 1,101 patients
were included. The data for 80 patients had to be excluded
from the analysis because of incomplete case record forms.
Another 79 patients were excluded because they had
already undergone appendectomy. The mean age of the
remaining 942 patients was 47 years (range 19–94) and515
(55%) of the patients were female. A total of 284 (30%)
had a final diagnosis of acute appendicitis. In 271 out of
284 patients appendicitis had been proven histopatholog-
ically after appendectomy. Of the remaining 13 patients, 12
patients had been treated conservatively and one patient
had an appendiceal abscess, which was treated with
percutaneous drainage. US was performed by a supervised
resident in 276 cases (29%), by an unsupervised resident in
264 (28%) and by a staff radiologist in 402 others (43%).
The appendix could not be assessed in 414 patients at US
(44%), of whom 73 (18%) had a final diagnosis of
appendicitis. This is 26% (73 out of 284) of all patients
with a final diagnosis appendicitis. On CT the appendix
was not assessable in 63 patients (7%), of whom 8 (13%)
had a final diagnosis of appendicitis.
Imaging features on US
The frequencies with which features were assigned by the
radiologists on US are listed in Table 1. The diagnostic
odds ratios of the isolated US features varied between 0.8
for non-compressibility of the appendix and 6.6 for a
thickened appendix. In the multivariate model, after
backwards elimination, only local transducer tenderness,
a thickened appendix and peri-appendiceal fat infiltration
were significant at the level 0.05 (Table 1).
Imaging features on CT
The frequencies of features assigned by the radiologists
o nC Ta r el i s t e di nT a b l e2. The diagnostic odds ratios
1659ranged from 1.4 for peri-appendiceal free fluid to 10.7 for
peri-appendiceal fat infiltration (Table 2). In the multi-
variate model, only peri-appendiceal free fluid was
removed. The variables in the final model were: complete
visualisation, a thickened appendix, an appendicolith,
increased appendiceal enhancement and peri-appendiceal
fat infiltration.
Radiologist-weighted value of imaging features
In Fig. 1, the weights of imaging features in the logistic
regression analysis for the final diagnosis are compared with
the corresponding weights for the imaging diagnosis of
appendicitis. Many of the weights for the imaging diagnosis
are higher than the corresponding weights for the final
diagnosis, as the latter is based on additional information as
well.
On US, the radiologist assigned the largest weights to a
thickened appendix, a non-compressible appendix and
visualisation of an appendicolith, whereas a thickened
appendix and transducer tenderness were features with the
largest actual weights for the final diagnosis of appendicitis.
On CT, peri-appendiceal fat infiltration and a completely
visualised appendix had the highest actual weights for the
final diagnosis of appendicitis. The radiologist assigned
large weights to a thickened appendix and appendiceal
enhancement next to peri-appendiceal fat infiltration. Non-
compressibility on US and a thickened appendix on CT
were given a significantly higher weight by the observers
compared with the actual weight.
US imaging profiles
Imaging profiles based on essential features in the final
models developed for patients in whom the appendix was
assessable on US (n=528) are shown in Table 3. Most
patients with appendicitis fell within two imaging profiles.
A final diagnosis of appendicitis was assigned in 139 of the
147 patients (95%) in whom the radiologists recorded a
thickened appendix with local transducer tenderness and
peri-appendiceal fat infiltration. Only 14 out of 309 (5%)
patients with none of the essential imaging features had a
final diagnosis of appendicitis. A flowchart of imaging
features and profiles on US is provided in Fig. 2
Table 1 Solitary features on US associated with appendicitis
US features Number (N)
a Proportion appendicitis
b Univariate analysis Multivariate analysis
c
Odds ratio (95% CI) Odds ratio (95% CI)
Completely visualised appendix 144 0.51 2.2 (0.8–6.1)
Transducer tenderness 208 0.73 4.4 (1.3–15.6) 4.7 (1.7–13.0)
Thickened appendix 203 0.71 6.6 (1.9–23.4) 9.4 (3.6–24.4)
Non-compressible appendix 198 0.70 0.8 (0.2–3.3)
Appendicolith 39 0.14 2.6 (0.5–12.4)
Hypervascularity of the appendix 52 0.18 1.1 (0.3–4.4)
Peri-appendiceal fluid 48 0.17 0.9 (0.3–3.0)
Peri-appendiceal fat infiltration 172 0.61 3.1 (1.2–7.5) 3.2 (1.4–7.4)
aN is the number of patients in which the radiologists recorded the feature as being present
bThe proportion of patients in whom radiologists recorded the feature divided by the number of patients with a final diagnosis of appendicitis
(N=284)
cAfter multivariate backwards elimination of non-significant features
Table 2 Solitary features on CT associated with appendicitis
CT features Number (N)
a Proportion appendicitis
b Univariate analysis Multivariate analysis
c
Odds ratio (95% CI) Odds ratio (95% CI)
Completely visualised appendix 274 0.96 6.1 (2.1–17.4) 5.8 (2.1–16.3)
Thickened appendix 283 1.00 4.1 (1.3–12.8) 4.2 (1.4–13.0)
Appendicolith 82 0.29 4.8 (1.6–14.1) 5.3 (1.9–14.8)
Appendiceal enhancement 194 0.68 3.1 (1.3–7.0) 3.1 (1.4–7.1)
Peri-appendiceal fluid 74 0.26 1.4 (0.4–4.6)
Peri-appendiceal fat infiltration 229 0.81 10.7 (4.8–24.3) 11.6 (5.3–25.2)
aN is the number of patients in which the radiologists recorded the feature as being present
bThe proportion of patients in whom radiologists recorded the feature divided by the number of patients with a final diagnosis of appendicitis
(N=284)
cSignificant features on CT after six elimination steps, which were evaluated with a multivariate backwards elimination model
1660If an imaging diagnosis of appendicitis had been assigned
whenevertwoormoreoftheessentialimagingfeatures were
present on US, the sensitivity would be 92% (95% CI 89–
96%) with a specificity of 83% (95% CI 79–88%).
CT imaging profiles
Five essential CT imaging features were used to create CT
imaging profiles in patients in whom the appendix was
assessable on CT (n=879). Table 4 summarizes of the
imaging profiles that contain most patients. An overview of
all imaging profiles is provided in the Appendix. In the
largest subgroup (119 out of 276 (40%) of patients with
appendicitis) the radiologist had recorded a completely
visualised, thickened appendix with peri-appendiceal fat
infiltration andappendiceal enhancement. In this group 114
patients (96%) had a final diagnosis of appendicitis. Of
those in whom the radiologist only recorded a completely
visualised, thickened appendix, only 57% had appendicitis
as the final diagnosis. Having two or more of the essential
features had a sensitivity of 96% (95% CI 93–98%) with a
specificity of 95% (95% CI 93–96%). Only 10 out of 649
patients (2%) with none of the five essential CT imaging
features had a final diagnosis of appendicitis. A flowchart
of imaging features and profiles on CT is provided in
Fig. 3
Discussion
We were able to identify essential imaging features and
profiles based on these images that can be used to assign a
high probability of appendicitis on US and CT. When two
Fig. 1 Relative weight given
to the imaging features by
radiologists compared with the
weight of imaging features
for the final diagnosis of
appendicitis
Table 3 Profile of US features significantly associated with appendicitis
US profile Final diagnosis
of appendicitis
a
Patients (n) Percentage appendicitis
Absent Present
None of these features 295 14 309 5%
Thickened appendix with transducer tenderness and peri-appendiceal
fat infiltration
b
8 139 147 95%
Thickened appendix with transducer tenderness
b 6 40 46 87%
Transducer tenderness and peri-appendiceal fat infiltration 5 8 13 62%
Thickened appendix with peri-appendiceal fat infiltration 1 8 9 89%
Peri-appendiceal fat infiltration 1 1 2 50%
Local transducer tenderness 0 1 1 100%
Thickened appendix 1 0 1 0%
Total 317 211 528 40%
aPatients in whom the radiologist was unable to assess (n=414) the appendix on US were excluded from this analysis
bThe imaging profiles that contained most patients with appendicitis (63%)
1661or more of the selected features are present, the sensitivity
is 92% and 96% on US and CT, respectively. For US the
probability of appendicitis was 95% in patients who had a
thickened appendix with local transducer tenderness and
peri-appendiceal fat infiltration. Most patients with appen-
dicitis fell within this US profile. For CT, patients were
distributed over more imaging profiles. In the largest
subgroup of patients with appendicitis the appendix was
completely visualised, thickened, with peri-appendiceal fat
infiltration and appendiceal enhancement. In this subgroup
96% of patients had appendicitis. If patients had none of
the essential imaging features on CT the probability of
appendicitis was 2%, and if a complete visualised appendix
was thickened the probability was 57%. Radiologists gave
all imaging features a diagnostic weight that was higher
than the actual weight. Furthermore, radiologists assigned
the highest weight to features other than those that had the
highest actual weight for the final diagnosis of appendicitis.
This difference between presumed and actual weight is
largest for an appendicolith on US, for which, if visualised
Fig. 2 Flowchart for US
Table 4 Profile of CT features for the diagnosis of acute appendicitis
CT imaging profiles Final diagnosis
of appendicitis
a
Patients (N) Percentage appendicitis
Absent Present
None of the features 571 10 581 2%
Completely visualised, thickened appendix with peri-appendiceal fat infiltration
and appendiceal enhancement
b
5 114 119 96%
Completely visualised, thickened appendix with peri-appendiceal fat infiltration 4 30 34 88%
Completely visualised, thickened appendix with peri-appendiceal fat infiltration
and appendicolith
0 25 25 100%
Completely visualised, thickened appendix 10 13 23 57%
Completely visualised, thickened appendix and appendiceal enhancement 4 16 20 80%
Completely visualised, thickened appendix with peri-appendiceal fat
infiltration and appendicolith and appendiceal enhancement
1 20 21 95%
Completely visualised, thickened appendix with an appendicolith and
appendiceal enhancement
2 11 13 85%
Other combinations of features 6 37 43 86%
Total 603 276 879 29%
aPatients in whom the radiologist was unable to assess (n=63) the appendix on CT were excluded from this analysis
bImaging profile that contained most patients with appendicitis (40%)
1662on US, the radiologist always assigned the diagnosis of
appendicitis. However, from the literature it is known
that an appendicolith can be present in the absence of
appendicitis [2]. The exact reason why compressibility
on US and a thickened appendix on CT were implicitly
given a significantly higher weight by radiologists
compared with the actual weight is not known; however,
both features figure prominently in textbooks dealing
with appendicitis. We used a cut-off diameter of 6 mm
in defining a thickened appendix. As a larger diameter
of the appendix can occur physiologically this may be
another explanation for the overestimation of its actual
diagnostic value.
This study has some potential limitations. The appendix
was only assessable in little more than half (56%) of the
patients on US, thereby excluding 73 (26%) of the 284
patients with a final diagnosis of appendicitis from our
analysis. On CT, the appendix was not assessable in 8 (3%)
of the 284 patients with a final diagnosis of appendicitis.
These percentages are comparable with those in other
studies evaluating visualisation of the appendix in patients
with abdominal pain [10–12]. However in astudy byRioux
a higher visualisation (88%) of the appendix with US was
recorded in patients suspected with appendicitis [13].
Another potential limitation of this study was that observers
recorded an imaging diagnosis based on all features
recorded, not just appendiceal features, as well as on clinical
informationprovidedbythetreatingphysicianattheED.The
effect of these factors on the imaging diagnosis could not be
evaluatedinthisstudy.Athickenedappendixisanimportant
feature in the diagnosis of appendicitis. Exact measurements
of the (thickened) appendix were not made in this study; we
onlyrecordedwhethertheappendixwasthickened(diameter
greaterthan6mm)ornot.Thismeansthatwecannotmakea
difference between a slightly enlarged appendix and could
not evaluate the differential effects these observations may
have on the diagnosis of appendicitis. This difference is
important as a normal appendix can measure between 6 and
10 mm, as reported by Tamburrini et al. [12]. These authors
stated that the diagnosis appendicitis cannot be made based
on a thickened appendix alone, but only in association with
other features.
The reported accuracy of US and CT for detecting
appendicitis is high. Yet imaging examinations scored for
study purposes are often evaluated by experienced
observers (radiologists) in a single centre study. Patients
included within such a diagnostic accuracy study are often
clinically suspected of having the particular disease under
study, i.e. appendicitis. The design of the present study
tried to avoid such bias, by including unselected patients
presenting with acute abdominal pain at the ED in a multi-
centre study. US and CTwere evaluated by a large number
of different radiological residents andradiologists, who had
different levels of experience, as this would more
accurately reflect daily practice and make the results easier
to generalise to other hospital settings.
Fig. 3 Flowchart for CT
1663Only three studies have evaluated the accuracy of
individual features of appendicitis. None of them looked at
combinations of features. There is only one study that we
know of that has evaluated the accuracy of US features in
detecting appendicitis [14]. Kessler and colleagues found
that a thickened appendix, a diameter greater than 6 mm
and non-compressibility of the appendix were the most
accurate features on US to indicate appendicitis [14]. Our
findings are in concordance with these results, as the US
imaging profile with a thickened appendix and transducer
tenderness, with or without peri-appendiceal fat infiltra-
tion, was most frequently found in appendicitis.
Two other studies reported in the literature described the
accuracy of CT features. In a study by Rao et al. [7]
evaluating the accuracy of single CT features of appendi-
citis in patients with suspected appendicitis, the sensitivity
of an enlarged appendix was 100% and that of adjacent fat
infiltration 93%. Other CT features of appendicitis had a
sensitivity of less than 69% [7]. In a study by Daly et al. [2]
two observers reviewed equivocal CT images of patients
with suspected appendicitis. Within this study an appen-
diceal diameter of greater than 9 mm was considered
decisive for the diagnosis of appendicitis, compared with
isolated fat stranding and the presence of an appendicolith,
which had little diagnostic value. If an appendicolith was
present in combination with a thickened appendix (diam-
eter greater than 9 mm), appendicitis was more likely [2]. It
is questionable whether the presence of an appendicolith on
top of a thickened appendix increases the probability of
appendicitis, because in the present study an appendicolith
had the lowest odds ratio of all CT-based features. The two
previous studies of CT features analysed patients with
clinically suspected appendicitis at the ED, whereas in the
present study, all unselected patients with acute abdominal
pain at the ED were included. Moreover, US and CT
features were assessed and compared in the same cohort.
Otherstudieshaveexaminedpatientcharacteristicsaswell
as imaging features of patients with appendicitis missed on
imaging [15]. Appendicitis was missed more often on CT if
the clinical history was misleading, if there was a paucity of
intra-abdominal fat, incomplete contrast opacification of the
caecum and distal small bowel (oral contrast material was
used), presence of small bowel obstruction and lack of
typical CT signs of appendicitis (distended appendix,
inflammatory changes in the peri-appendiceal fat, focal
caecal wall thickening and the presence of an appendicolith)
[15].ForUSthesensitivitywassignificantlylowerinfemale
than in male patients with suspected appendicitis [16].
The focus of the present study was on imaging profiles
associated with the diagnosis appendicitis. Although the
diagnosis appendicitis is still considered a clinical diagno-
sis by some, recent research derived from the same cohort
shows that individual clinical features and laboratory test
results have little discriminative power [17]. Furthermore,
the classical combination of clinical features—migration of
pain to the right lower quadrant (RLQ), tenderness in the
RLQ, and rigidity—is only present in 6% of patients with
clinically suspected appendicitis [17].
Several pictorial essays emphasised the possibility of
missed appendicitis on US or CT if a diagnosis that mimics
appendicitis was thought to be the cause of the abdominal
pain. The latter could include bowel obstruction, a
gynaecological cause or epiploic appendagitis [18, 19].
These diagnoses can cause the appendix to become
secondarily thickened or the peritoneal fat in the RLQ can
beinfiltrated.Inthepresentstudyimagingprofilesassociated
with a high probability of appendicitis were created. Vice
versa the probability of appendicitis was very low if none of
the selected features was present. This knowledge may also
result in a lower percentage of missed diagnoses.
In conclusion, although all of the examined individual
features were associated with a final diagnosis of appen-
dicitis, only a few combinations of essential imaging
features on US and CT were found to be associated with a
high probability of appendicitis. When only two or more of
the essential imaging features are present on US or CT,
very good accuracy can be achieved. These imaging
profiles on US and CT can be used to adequately diagnose
patients with appendicitis at the ED.
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Appendix. A complete survey of all CT imaging profiles
CT imaging profiles Diagnosis
appendicitis
Patients
(N)
Percentage
appendicitis
Absent Present
None of the features 571 10 581 2%
Completely visualised, thick-
ened appendix with peri-
appendiceal fat infiltration
andappendicealenhancement
5 114 119 96%
Completely visualised, thick-
ened appendix with peri-
appendiceal fat infiltration
4 30 34 88%
Completely visualised, thick-
ened appendix with peri-
appendiceal fat infiltration
and appendicolith
0 25 25 100%
Completely visualised, thick-
ened appendix
10 13 23 57%
Completely visualised, thick-
ened appendix with peri-
appendiceal fat infiltration
and appendicolith and ap-
pendiceal enhancement
1 20 21 95%
1664CT imaging profiles Diagnosis
appendicitis
Patients
(N)
Percentage
appendicitis
Absent Present
Completely visualised, thick-
ened appendix and appen-
diceal enhancement
4 16 20 80%
Completely visualised, thick-
ened appendix with an ap-
pendicolith and appendiceal
enhancement
2 11 13 85%
Thickened appendix with
peri-appendiceal fat infiltra-
tion and appendiceal
enhancement
0 10 10 100%
Completely visualised, thick-
ened appendix and an
appendicolith
3 5 8 63%
Thickened appendix with
peri-appendiceal fat
infiltration
2 2 4 50%
Thickened appendix with
peri-appendiceal fat infiltra-
tion and appendicolith and
appendiceal enhancement
0 4 4 100%
Completely visualised appen-
dix with peri-appendice
al fat infiltration and ap-
pendicolith and appendiceal
enhancement
0 3 3 100%
Completely visualised appen-
dix with peri-appendiceal
fat infiltration and appendi-
ceal enhancement
0 2 2 100%
CT imaging profiles Diagnosis
appendicitis
Patients
(N)
Percentage
appendicitis
Absent Present
Completely visualised
appendix with peri-
appendiceal fat
infiltration
1 1 2 50%
Completely visualised
appendix with an
appendicolith
0 2 2 100%
Peri-appendiceal fat infiltra-
tion and appendicolith
present
0 2 2 100%
Completely visualised
appendix and appendiceal
enhancement
0 1 1 100%
Peri-appendiceal fat
infiltration
0 1 1 100%
Appendicolith present 0 1 1 100%
Completely visualised
appendix with an
appendicolith with
peri-appendiceal fat
infiltration
0 1 1 100%
Thickened appendix with
peri-appendiceal fat infiltra-
tion and appendicolith
present
0 1 1 100%
Thickened appendix
with an appendicolith
and appendiceal
enhancement
0 1 1 100%
Total 603 276 879 31%
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